We have found that the rat retina can be isolated atraumatically and incubated ex vivo for up to 24 h without showing signs of histological deterioration, and that retinas from adult or aged rats can be isolated as successfully as those from immature rats. In the present study we used this preparation to show that rat retinal neurones at postnatal day zero (PND 0) are relatively insensitive to the excitotoxic action of the glutamate agonist, N-methyl-D-aspartate (NMDA), then gradually show increasing sensitivity that peaks at about PND 9 and declines from PND 15-30 after which it remains at a low level up to the last time point studied (10 months of age). This is consistent with other developmental NMDA receptor data and underscores the need for caution in using immature in vitro central; nervous system (CNS) tissue preparations as a basis for interpreting the role of NMDA receptors in adult neurological diseases. development, excitotoxicity, glutamate, N-methyl-D-aspartate, retina 
Introduction
Glutamate (Glu) has many important functions in the mammalian central nervous system (CNS) and, in addition, possesses considerable neurotoxic (excitotoxic) potential (Olney et al. 1971) . Accumulating evidence suggests that neurones throughout the CNS are vulnerable to degeneration by an excitotoxic mechanism, and excitotoxicity is becoming recognized as a mechanism that mediates neuronal degeneration in a variety of neurological disorders (Choi 1992) . Deciphering the role of Glu or related excitatory amino acids (EAA) in neurological disorders is rendered more difficult by the fact that there are several different receptor families through which excitotoxic neuronal degeneration can be triggered, and within a given family there are several different subunits that can combine to form heteromeric assemblies that differ in their functional properties depending on the particular subunit composition of any given receptor assembly (Hollmann & Heinemann 1994 ).The situation is further complicated by the fact that the subunit composition of a given receptor assembly may be subject to change as a programmed feature of ontogenesis or perhaps as a response to environmental conditions (Pellegrini-Giampietro et al. 1994) .Thus, the entity that was previously identified simply as an N-methyl-D-aspartate (NMDA) receptor will eventually be viewed as a large subfamily comprised of numerous members each of which has subtly different properties based on the particular combination of subunits.
Many experimental models have been employed to study excitotoxic phenomena. Early studies in which the neurotoxicity of Glu was first discovered and characterized as a hyperexcitation phenomenon, employed an in vivo approach (Lucas & Newhouse 1957 , Olney 1969 , Olney et al. 1971 . To provide greater flexibility in manipulating and controlling critical experimental variables, a number of in vitro models were subsequently developed including dissociated or organotypic neuronal cultures prepared from various regions of the CNS, brain tissue slices and isolated (ex vivo) chick embryo retina preparations (Rothman 1984 , Choi 1985 , Garthwaite et al. 1986 , Olney et al. 1986 . A great
